To prove that mitochondrial DNA damage is not total or partial, as has been found in the preliminary study, studies need to be done to determine the opportunity of successful use of the mitochondrial DNA mini-primer (152,89 ± 85,71 µg/ml) dan sampel keringat (89,19 ± 5,58 µg/ml) serta kemurnian DNA sampel darah (1,89 ± 0,71) dan sampel keringat (1,69 ± 0,76). Sedangkan hasil visualisasi amplifikasi PCR daerah D-Loop mtDNA D-Loop HVS I 143bp nt: 16268 -16410 dan D-Loop HVS II 126bp nt: 34 -159 
ABSTRAK
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INTRODUCTION
In its development, examination using DNA material also has obstacles. One of the obstacles that become a serious problem, both for forensic DNA experts and others, is the degraded condition of the DNA. Basically, DNA testing with degraded DNA material is not much different in terms of its management. However, until now there has been no studies that reveal the use of mini primers set on DNA examination materials that are degraded due to exposure to extreme temperatures, such as that often found in cases of bomb explosions or fire. Burger (1999) , for example, only studied or conducted microsatellite DNA studies in ancient skeletal remains, and so was the study by Chen et al (2000) . Their study was limited on the effects of various environmental factors on (nuclea) DNA damage in dental pulp using for gender identification without identifying the patterns of DNA damage as a result of various environmental factors.
In fact, by identifying the performance of the mini primer set on material with degraded DNA, efforts of anticipatings steps in the DNA forensic examination, such as determining the right primer to be used in DNA testing on such materials, will be performed well. Thus, DNA typing for the purpose of DNA forensic identification in DNA degraded cases no longer becomes a crucial problem, so that forensic identification by using DNA typing will be performed in a relatively short time, even with a limited amount of DNA, which may happen because the victim's DNA has been damaged or degraded, resulting into fragmented DNA. Moreover, there has been a finding on the correlation between locus size and succesful amplification of degraded DNA obtained from crime scene or mass disaster (Brettell et al 2005) . So far, the mapping of fragmented mtDNA loci in the forensic identification examination has not been widely known. The purpose of this study was to map the mtDNA loci that had been fragmented in forensic identification.
MATERIALS AND METHODS
This was an observational analytical study, conducted to map the DNA loci that can still be used in degraded DNA testing, using cross sectional design. The materials used were sweat and blood spots on fabric. For DNA extraction, the materials used were DNAzol Reagent, 100% solution and 70% ethanol. PCR Mix 
RESULTS
Levels and purity of DNA samples (blood and sweat spots) Table 1 shows the extraction and isolation of DNA samples from blood and sweat spots in which mean level and purity are qualified for PCR amplification. Minimum level was 0.5 ng and the purity was between 1-8. 
DISCUSSION
In this study, the DNA levels of blood and sweat spots were still in the minimum range of DNA for DNA examination. However, this is not the only major factor that determines the success of amplification in the field of forensic DNA, since the DNA content used is often found in small amount. Although DNA level from sweat spots was relatively low, the DNA within remained well-protected, which was marked by succesful DNA profiling from the mitochondrial DNA amplification in D-loop area with amplification product of 143 bp. The integrity or intactness of the DNA in forensic medicine is more important than the DNA levels.
According to Melton (2003) , there are two possible causes why target DNA cannot be used as a DNA template. First, the inadequate levels of the DNA. Second, the DNA levels are sufficient, but it has been degraded into smaller sections lower than 250 bp in the area to be duplicated, so the primer cannot stick to it. In addition to the DNA level, sufficient quality of the DNA is also needed which must meet the minimal degraded conditions (Butler 2003) . If the degradation of the DNA is severe, the primer may not be attached to the target DNA to be duplicated (Muladno 2002) .
Failure of DNA detection on DNA testing by PCR method is caused by, for example, the small amount of target DNA, damage, insufficient DNA polymerase, insufficient PCR cycles, and PCR inhibitor. PCR-based method is known as a high sensitive instrument to use for DNA amplification, especially in forensic DNA typing, in which the DNA is often found in relatively small amounts. Similarly, the possibility of inadequate DNA polymerase and PCR cycles used and the presence of PCR inhibitors have been anticipated through the PCR optimization process.
DNA damage itself can be divided into 2 main types: endogenous damage, such as damage caused by reactive oxygen species due to oxidative phosphorylation process; and exogenous damage, such as ultraviolet radiation (UV 200-300 nm) from the sun or radiation from other sources, such as x-rays and gamma rays and thermal disruption. DNA damage in forensic material itself starts from the time when an individual dies due to endogeneous factors, or more popularly known as postmortem DNA damage (Hofreiter et al 2001) . The occurrence of DNA damage is along with the autolysis, several hours or days after death (Burger et al 1999) .
Post-mortem DNA damage may be in the form of modified pyrimidine, baseless sites, intermolecular crosslinks, and low molecular weight of the DNA due to strand breakage (Hofreiter et al 2001) .
This post-mortem DNA damage, of course, has an effect on the overall post-mortem DNA, which includes DNA fragmentation that reduces the success of PCR amplification caused by low DNA levels (low molecular weight DNA). This degraded or fragmented DNA profile, when examined using electrophoresis, shows faint or even nonexistent profile of DNA bands (Promega 2001), or, when using genescan, usually appears as a phenomenon called "allelic drop out" and "stutter band" (Burger et al 1999) .
Damage to DNA will worsen along with the increasing age of individual deaths, in which the DNA in the body experiences more extensive fragmentation due to autolysis, bacterial degradation, and spontaneous depuration (Gollenberg et al 1996 , Burger et al 1999 . These chemical reactions cause the DNA to undergo further oxidation and hydrolysis. Oxidative damage causes DNA to lose its nitrogenous bases. Whereas, the hydrolytic damage itself causes deamination, depuration and depyrimidation of DNA bases, which in turn leads to shortening of DNA fragments due to the cleavage of the posphate bond or phosphate link, or in other words known as DNA fragmentation (Burger et al 1999) . Similarly, samples attached to the victim's body, like blood and sweat spots, will also experience the process of cell or DNA damage.
In this study, blood samples were obtained from blood and sweat spots on D-Loop HVS II of 126 bp (nt 34-159) and D-Loop HVS I 143 bp (nt 16268-16410). Some samples were detected positively (blood spots >95% and 5%-20% sweat spots). This was reflected from the results of electrophoresis, showing positive results detected on amplicon product of 143bp and 126bp. Analysis of mitochondrial DNA using a mini primer that has been used to support nuclear DNA examination shows that mitochondrial DNA has high detection power. This is evidenced by the results of examination on mitochondrial DNA, using mtDNA primer of D-Loop HVS II 126 bp (nt 59-134) and D-Loop HVS I 143 bp (nt 16268-16410). These primers belong to mini primer with short amplicon product under 200 bp (Gabriel 2001 , Butler 2003 . Positive detection results in blood spotting and sweat spotting samples is obtained as mitochondrial DNA has the ability to reliably test the DNA (Gabriel et al 1999) . It is suggested that mitochondrial DNA has a higher number of copies compared to nuclear DNA. This is in line with the opinion of Kline et al (2005) who stated that mitochondrial DNA regions of HV1 (nt 16024-16365) and HV2 (nt 73-340) is particularly useful for forensic mitochondrial DNA analysis, when there is a problem of nuclear DNA conditions because of limited number and damaged nuclear DNA (highly degraded DNA).
CONCLUSION
Mini primers of mitochondrial DNA in mtDNA amplification product of D-Loop HVS II 126 bp (nt 34-159) and D-Loop HVS I 143 bp (nt 16268-16410) are effect-ively used as a support for DNA profiling in forensic medicine.
